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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of the screen version 
and the screen version, and relates to the screen version for bump formation which fits printing and formation of a 
cone-like bump in more detail, and its manufacture method. 
[0002] 

[Description of the Prior Art] For example, circuit pattern formation of a wiring substrate etc. or the composition of the 
electric connection between circuit pattern layers is known as application of a conductive paste. That is, in manufacture 
of a multilayer-interconnection substrate, to make electric connection between the circuit pattern layers arranged in one 
through an insulating body whorl (through hole connection) by the embedding of a conductive paste is tried, the hole 
which will penetrate an insulating body whorl in the electric connection place between circuit pattern layers if it 
explains more concretely (****) — puncturing — this hole — instead of growing up a conductive deposit into an internal 
surface, and forming necessary through hole connection - a hole - inside, in the conductive paste, it embeds and 
restoration and forming necessary through hole connection are known 

[0003] A means to form this through hole connection also has the problem of drilling of a hole with a high precision 
difficulty-izing in connection with the densifi cation (or formation of a detailed line) of a circuit pattern etc., and is in 
the inclination which drilling processing of the hole which penetrates an insulating body whorl (****) makes 
complicated sharply, in addition, the penetration (****) which forms the aforementioned through hole connection - 
when a hole minor-diameter-izes, the uniform growth difficult pod of the aforementioned deposit, and precise precise 
restoration and embedding of a conductive paste become difficult, and a problem is in the reliability of the through hole 
connection to form 

[0004] Moreover, as an insulating body whorl between circuit pattern layers, while using for example, a thermoplastics 
sheet, the conductive bump is beforehand installed in the predetermined position of the aforementioned circuit pattern, 
it uses that the aforementioned conductive bump penetrates an insulating body whorl (****) in the process which 
carries out the laminating unification of these, and to form through hole connection is also tried. 
[0005] 

[Problem(s) to be Solved by the Invention] For example, in manufacture of a multilayer-interconnection substrate, 
when a conductive bump method is used, since complicated work, such as management, after treatment, etc. of plating 
liquid, is also avoidable, many interests are being paid practical like [ in the case of forming through hole connection by 
plating ]. Especially a means to screen-stencil and station the conductive bump, to make the insulating body whorl 
penetrate in the pressurization process which carries out laminating unification with an insulating body whorl (****) 5 
and to connect this conductive bump point that ****(ed) to the circuit pattern which counters electrically attracts 
attention from points, like that formation of a high-density wiring substrate is possible, and productivity and yield 
nature are good. By the way, generally the screen version manufactured as follows is used for a conductive bump's 
formation. 

[0006] (a) Thickness By chemical etching processing (processing), a breakthrough is made in the predetermined 
position of both the principal planes of the stainless steel plate of about 0.1 -2mm, or a phosphor-bronze board, and it 
considers as the screen version in it. 

[0007] It is processed, a breakthrough is made and it considers as the screen version. 

[0008] (b) Thickness Drilling is performed to the predetermined position of the stainless steel plate of about 0.3-2mm, 

or a phosphor-bronze board, a breakthrough is made in it, and it considers as the screen version in it. 

[0009] However, in a multilayer-interconnection substrate, aperture further It is as minute as about 0. 1mm, conductive 
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BAMBU of the size and the configuration where precision is high is called for, and it is thickness. An aspect ratio is 
abbreviation to a 0. 1mm stainless steel plate etc. If it is going to obtain the screen version which has opening of 1, there 
are the following problems and the improvement is desired. 

[0010] first the case of (a) - drawing 4 (a) - As the embodiment of manufacture is typically shown in (c), the resist 
layer 2 is formed in both sides of a stainless steel plate 1 ( drawing 4 (a)), and patterning ( drawing 4 (b)) of this resist 
layer 2 is carried out to them. Then, since etching advances from both-sides side, it is drawing 4 . The cross-section 
configuration of the made breakthrough 3 has the problem that the diameter of a center section becomes small so that it 
may expand to (c) and may be shown, namely, - ** the cross-section configuration of a breakthrough 3 becomes 
irregular and it difficulty -izes high screen-stencil of precision, such as a size and a configuration, — moreover, a hole — 
a barricade occurs in three internal surface and there is a problem of being easy to invite breakage of the screen version 
[001 1] moreover the case of (b) ~ from the correspondence nature to drilling — general — the thickness of a stainless 
steel plate etc. - at least - about 0.3mm wishes - having -- 0.15 to 0. 1 mm aperture - aspect ratio abbreviation It can 
be said that it is most difficult to drill the breakthrough of 1 as a matter of fact. That is, aperture It can be said that it is 
as minute as about 0. 1mm, and a drilling method generally does not get used to manufacture of the screen version for 
bump formation of a size and a configuration with a high precision. 

[0012] this invention coped with the above-mentioned situation, and was made, and the diameter of opening aims [ this 
invention ] at offer of at most about 0.15mm, the screen version with which a bump with high size and configuration 
precision etc. can be printed and formed minutely, and its manufacture method. 
[0013] 

[Means for Solving the Problem] Invention of a claim 1 is the screen version characterized by for a paste passing, being 
the screen version equipped with opening which forms a paste bump, and for the aforementioned screen version 
consisting of the 1st rigidity metal layer, the adhesives layer of a resin system, and the 2nd metal layer, and opening of 
an adhesives layer and the 2nd metal layer reducing the diameter to opening of the 1st metal layer. 
[0014] The diameter of opening to which a paste passes invention of a claim 2 in the screen version according to claim 
1 is reduced in stairway in the 1st metal layer and the 2nd metal layer, and it is characterized for ** by things. 
[0015] The process for openings with comparatively large aperture which carries out opening to the 1st metal 
stratification plane of the laminating type sheet metal which the 1st rigidity metal layer and the 2nd metal layer carry 
out the laminating unification of the invention of a claim 3 through the adhesives layer of a resin system, and changes 
in the thickness direction and which carries out regist patterning, The medial axis of the hole which carries out opening 
to the metal stratification plane of the above 2nd in the thickness direction is made in agreement. The process for 
openings with comparatively small aperture which carries out regist patterning, Etching processing is performed to the 
laminating type sheet metal which carried out [ aforementioned ] regist patterning. It is the manufacture method of the 
screen version characterized by having the process which drills predetermined opening in both the metal layer by 
making an adhesives layer into a stop line, respectively, and the process which removes the adhesives layer which has 
constituted the bottom wall side of opening which carried out [ aforementioned ] drilling. 
[0016] The process for openings with comparatively large aperture which carries out opening to the 1st metal 
stratification plane of the laminating type sheet metal which the 1st rigidity metal layer and the 2nd metal layer carry 
out the laminating unification of the invention of a claim 4 through the adhesives layer of a resin system, and changes 
in the thickness direction and which carries out regist patterning, Etching processing is performed to the process which 
prepares a resist layer in the metal stratification plane of the above 2nd, and the laminating type sheet metal which 
prepared the aforementioned resist layer. It is the manufacture method of the screen version characterized by having the 
process which drills predetermined opening in the 1st metal layer by making an adhesives layer into a stop line, and the 
process which the medial axis of the hole which carried out [ aforementioned ] drilling, and which carried out opening 
is made in agreement, and drills opening of a minor diameter in the 2nd metal layer with a drill. 
[0017] That is, offer of the screen version which can form the conductive bump to whom the minute path and 
configuration where precision is also high were equal is aimed at by this invention's passing for example, a conductive 
paste alternatively, relating to the screen version for forming a detailed conductive bump, making an adhesion resin 
layer placed between opposite ** and a plane of composition, and drilling the minute bore hole which presents a sharp 
internal surface for this resin layer as a stopper of selective etching. 

[0018] The screen version concerning this invention is thickness. The adhesives layer of a synthetic-resin system is 
metal minded [ which has the rigidity of the stainless steel plate of about 0. 1-2. 5mm, a phosphor-bronze board, a brass 
plate, a nickel system alloy board, a galvanized steel sheet, etc. / 1st ], for example, it is ten to 100 micrometer 
thickness. The laminating type sheet metal which the 2nd metal layer, such as copper foil of a grade and a stainless 
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steel foil, is made to rival, and changes is constituted as an opportunity main part. And opening punching of the 
aforementioned minute aperture is performed in the combination of for example, selective-etching processing or 
selective-etching processing, and drilling. Here, opening of larger aperture is drilled with [ since the thickness is set up 
comparatively thickly in consideration of intensity or the ease of handling with the 1st mechanical metal layer ] 
reservation of a good aspect ratio. On the other hand, the thickness of the 2nd metal layer is comparatively thin, good 
minute opening of an aspect ratio is drilled and the 2nd metal layer side supported by the 1st metal layer functions as a 
screen version substantially. 

[0019] In invention of claims 1 and 2, in order for the 1st metal layer side to carry out opening to comparatively large 
aperture and to carry out [ paste / conductive ] skiing JINGU of this aperture large side, opening by the side of the 2nd / 
of aperture smallness / metal layer is passed in pressing fit, and a precise bump is formed easily. That is, the path of 
opening (breakthrough) is precise in order to take the gestalt which is a cross-section stairway target and carries out the 
pressurization regurgitation from minute holes, such as a paste, and it corresponds to the cross-section configuration of 
a minute aperture, and, on the whole, the detailed bump to whom the configuration, the size, etc. were equal is formed 
easily. 

[0020] Without invention of claims 3 and 4 taking a complicated process etc., it is precise, and corresponds to the 
cross-section configuration of a minute aperture, and the screen version which can, on the whole, print and form easily 
the detailed bump to whom the configuration, the size, etc. were equal can be offered with the sufficient yield. 
[0021] 

[Embodiments of the Invention] The following, drawing 1 , drawing 2 (a), (b) and drawing 3 (a), (b), (c), An example 
is explained with reference to (d). 

[0022] Drawing 1 shows the example of important section composition of the screen version of the 1st example in 
cross section. For the 1 st metal layer [ rigidity / in drawing 1 / 4 / rope / stainless steel / with a thickness of 0. 1 5mm ] /, 
and 5, resin system adhesives layers, such as an epoxy resin, and 6 are 36 micrometers in thickness. Copper foil etc. is 
the 2nd metal layer. Here, opening 4a of the 1st metal layer 4 is a diameter. Opening 6a of about 0.2mm and the 2nd 
metal layer 6 is a diameter. It is about 0.1mm, and the diameter of these openings 4a and 6a is reduced in the portion of 
the aforementioned adhesives layer 5, connecting in same axle. In addition, this screen version is length. 500mm, width 
600mm, the number of breakthroughs They are 10000 pieces. 

[0023] Next, the example of use of the screen version 7 of the above-mentioned composition is explained. 18 
micrometers in thickness placed almost horizontally Opposite ** and arrangement of the opening 6 a-th page side by 
which the diameter of the screen version 7 was reduced by the copper-foil face are done. Then, after making a 
conductive paste apply and support and performing the so-called skiing IJINGU processing to the opening 4 a-th page 
side of the screen version 7, the screen version 7 is removed, the conductive paste with which opening 6a of the 
aforementioned diameter reduction was filled up is made into a conductive cone-like bump, and a copper-foil face is 
made to print and support. 

[0024] Subsequently, if the conductive bump who made it support [ supported and it above-printed / bump ] is dried 
and required, printing and dryness of the alignment of the screen version 7 and a conductive paste will be repeated, and 
the conductive bump of the height of business will be formed. Thus, all are height when a conductive bump's formed 
configuration was observed and evaluated. About 0.1mm, diameter There was very little variation at the shape of a 
0.1mm pillar. In addition, as a conductive paste, it is thermosetting conductive paste. The silver paste marketed with the 
tradename (product made from Toyobo KK) of DW-250H-5 is mentioned. A conductive bump is formed in the above- 
mentioned predetermined position, the prepreg layer (insulating body whorl) of for example, an epoxy resin and a 
glass-fabrics system is minded, and it is 18 micrometers in thickness. Copper foil is piled up and layered-product-ized. 
Then, this superposition layered product About 160-180 degrees C, and a pressure 30 - 50 kg/cm2 The double-sided 
copper foil flare laminate which double-sided copper foil connected electrically is obtained by the conductive bump 
who penetrates an insulating body whorl in the thickness direction by performing a grade and 30 - 60-minute room 
[ about ] heating pressure treatment. 

[0025] And it was made from the double-sided copper foil flare laminate which carried out in this way and was 
manufactured, HOOTO etching processing of the double-sided copper foil was carried out, detailed wiring patterning 
was performed, and both-sides type patchboard was manufactured. Connection of the business by the aforementioned 
conductive bump has accomplished this both-sides type patchboard certainly, and it forms the low and reliable wiring 
circuit also for electric resistance of a connection. 

[0026] Next, the example of the manufacture method of the above-mentioned screen version 7 is explained. Drawing 2 
(a), (b) is the cross section showing the 1st example of an embodiment typically. 
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[0027] First, 36 micrometers in the 1st metal layer [ rigidity / rope / stainless steel / with a thickness of 0.15mm ] / 4 
and thickness The metal laminate which carried out the laminating unification of the 2nd metal layer 6, such as copper 
foil, through the resin system adhesives layers 5, such as an epoxy resin, is prepared. Subsequently, drawing 2 As 
shown in (a), etching-resist pattern 8a is formed in the field of the 1st metal layer 4 of a metal laminate, and etching- 
resist pattern 8b is formed in the field of the 2nd metal layer 6 after that. 

[0028] Etching-resist pattern 8b [ in / the 2nd metal layer 6 / etching-resist pattern 8a in the field of the 1st metal layer 4 
has opening 8a f with a diameter of about 0.2mm here, and ] is a diameter. It had about 0.1mm opening 8b 1 , and these 
openings 8a' and 8b' have countered in same axle. In addition, the sequence of etching-resist patterning may go to the 
field of the 1st metal layer 4, after following the field of the 2nd metal layer 6. 

[0029] Next, etching processing is performed about the metal laminate which carried out [ above-mentioned ] etching- 
resist patterning. That is, it is immersed into the etching reagent containing the alternative etching reagent of the 1st 
metal layer 4 and the 2nd metal layer 6, for example, ferric chloride, and a copper chloride, and etching processing of 
each field of the 1st metal layer 4 exposed corresponding to opening 8a' of the aforementioned etching-resist patterns 
8a and 8b and 8b 1 and the 2nd metal layer 6 is carried out alternatively. It is desirable that opening 8a' of the resist 
patterns 8a and 8b and 8b' choose the strong thing of the etching operation to the metal layer (1st metal layer 4) of the 
larger one as an etching reagent here. 

[0030] It sets to this etching processing and the 1st metal layer 4 and 2nd metal layer 6 side is drawing 2 . As shown in 
(b), corresponding to opening 8a' of the etching-resist patterns 8a and 8b, and 8b', punching is advanced in the 
thickness direction, respectively, and punching is stopped by the adhesives layer 5. That is, although punching by 
etching operation is advanced in the thickness (depth) direction in the field corresponding to opening 8a' and 8b 1 and 
being diameter-reduction-ized with the advance to the thickness (depth) direction, since the advance to the depth 
direction is suppressed by the adhesives layer 5, etching to the direction of a path in the field which adjoins the 
adhesives layer 5 advances, and sharp punching with a uniform bore is made. 

[003 1] After the above-mentioned etching processing, while removing the etching-resist patterns 8a and 8b, the screen 
version 7 of composition as illustrated to aforementioned drawing 1 is obtained by punching by drilling etc. (it 
piercing) in the adhesives layer 5 which is intercepting between opening 4a of the 1st metal layer 4, and opening 6a of 
the 2nd metal layer 6. In addition, this adhesives layer 5 can strike and punching by ** can be performed also with 
meanses, such as dissolution removal by blasting and the solvent of a high-pressure gas. 

[0032] Drawing 3 (a) - (d) is the cross section showing typically the 2nd example of an embodiment of the manufacture 
method of the screen version 7. 

[0033] The metal laminate (laminating type sheet metal) which consisted of this embodiment like the case of the 
example of an embodiment of the above 1st is prepared, and it is drawing 3 . As shown in (a), while carrying out 
etching-resist patterning for [ with comparatively large aperture / which carries out opening to the 4th page of the 1st 
metal layer in the thickness direction ] openings, etching-resist layer 8c is prepared in the 6th page of the 2nd metal 
layer. Subsequently, the metal laminate which formed the aforementioned etching-resist layers 8a and 8c, respectively 
is immersed into the ENGU liquid of for example, an ferric chloride system, etching processing is performed, and it is 
drawing 3 . As shown in (b), predetermined opening 4a is drilled in the 1st metal layer 4 by making the adhesives layer 
5 into a stop line. 

[0034] then, drawing 3 since the etching-resist layers 8a and 8c are removed, respectively as shown in (c) - the hole of 
NC controlling expression - the hole which set in dawn equipment and was carried out the aforementioned drilling and 
opening - it is made in agreement with the medial axis of 4a, and opening 6a of a minor diameter is drilled in the 2nd 
metal layer 6 with a drill By this drilling, while drilling necessary opening 6a in the 2nd metal layer 6, the adhesives 
layer 5 also made punching or this boss (opening) which it is pierced and is penetrated in the thickness direction, and 
manufactured the screen version as shown in drawing 3 (d). the hole (opening) which penetrates this screen version in 
the thickness direction - variation [ as opposed to / a path is type with the stage sharp in the depth direction, and / a 
predetermined aperture ] - less than [ ** 5% ] - it is - overall ~ about 1 - passage and restoration of a conductive 
paste [ like ] etc. were possible 

[0035] That is, after having arranged the screen version (vertical 500mm, horizontal 600mm, number of breakthroughs 
10000 pieces) of the above-mentioned composition to one principal plane of the electrolytic copper foil for printed 
wired boards and screen-stenciling a conductive paste, the screen version was taken, removed and dried and the 
conductive bump was formed. Thus, when a conductive bump's formed configuration was observed and evaluated, all 
are a height of about 0. 12mm, and a diameter. There was very little variation at the shape of a 0. 1mm pillar. 
[0036] In addition, this invention is not limited to the above-mentioned instantiation, and a use can also be used not 
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only for the bump formation for the through hole connection between the circuit pattern layers of a printed wired board 
but for formation of the electrode terminal (bump) of electronic parts or general printing etc. possible [ also taking 
various deformation in the range which does not deviate from the meaning of invention ]. Moreover, the screen version 
is also thickness as materials other than the above-mentioned instantiation, and 1st metal layer, for example. As 2nd 
metal layer, it is ten to 100 micrometer thickness again, for example about an about 0. 1-0. 25mm phosphor-bronze 
board, a brass plate, a nickel system alloy board, a galvanized steel sheet, etc. The stainless steel foil of a grade etc. can 
also be used. 
[0037] 

[Effect of the Invention] the case where skiing JINGU of the aperture large side of the 1st metal layer is carried out 
[ paste / conductive ] according to invention of claims 1 and 2 -- the aperture of the 2nd metal layer -- **** opening is 
passed in pressing fit, it is precise and the bump of a fixed configuration can be formed easily That is, the path of 
opening (breakthrough) is precise in order to take the gestalt which is a cross-section stairway target and carries out the 
pressurization regurgitation from minute holes, such as a paste, and it corresponds to the cross-section configuration of 
a minute aperture, and, on the whole, the detailed bump to whom the configuration, the size, etc. were equal is formed. 
[0038] According to invention of claims 3 and 4, without requiring a complicated process etc., it is precise, and 
corresponds to the cross-section configuration of a minute aperture, and the screen version which can, on the whole, 
print and form easily the detailed bump to whom the configuration, the size, etc. were equal can be offered. 

[Translation done.] 
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